
Lecture 1 (Introduction) -  
● Final exam 50% 
● Integrative assessment 10% 
● Online workshop activities 20% 
● Practical assessments 10% (2x 5%) 
● Textbook: Prescott’s microbiology (available online) 

 
Lecture 2 (The diverse world of microorganisms) - 

● Microorganism: an organism too small to see with the naked eye 
○ Can be cellular or acellular 

 
● Bacteria (prokaryote) 

○ Single-celled  
○ Generally < 10uM size 
○ Peptidoglycan - inside cell wall 
○ No membrane bound organelles  

● Fungi (eukaryote)  
○ Majority of pathogenic forms are opportunistic  
○ Ex. yeast = single-celled, been used by humans for thousands of years 
○ Ex. moulds = filamentous fungi  

● Protists 
○ Ex. algae = photosynthetic (75% of the world's oxygen), sometimes pathogenic 
○ Ex. protozoa = unicellular animal-like organisms (hunt prey) 
○ Ex. slime moulds = behave like both protozoa and fungi  

● Structure of bacterial cells in relation to virulence  
○ Plasma membrane - selectively permeable, senses environmental signals to 

modulate gene regulation (ex. Switch on virulence-related genes) 
○ Cell wall - peptidoglycan is the major component  



○ Outer membrane (Gm-) - lipopolysaccharide LPS on outermost surface with 
phospholipid inner layer (distinct from other biological membranes), can exclude 
large antibiotic molecules (Ab) = Gm- higher Ab resistance  

○ Capsule (glycocalyx) - extracellular polysaccharide, helps evade the host 
immune system to avoid pathogenesis  

● Structure of eukaryotic microbial cells - more complex than prokaryotic cells with 
membrane bound organelles 

○ Cell wall in fungi made up of chitin (instead of peptidoglycan) 
○ Mycotoxins  

■ Ex. ergot toxin - gangrenous and convulsive ergotism 
■ Ex. aflatoxin - mutagenic and carcinogenic (liver cancer) 

○ Adhesins and proteases  
■ Ex. candida albicans - bind to epithelial and endothelial cells to allow for 

host tissue invasion 
■ Ex. plasmodium falciparum - a causative agent of malaria  

○ Antigenic variation 
■ Ex. adhesion protein variation causing chronic infection or altering the 

glycoprotein coat over time to evate recognition 
● Few eukaryotic pathogens compared to bacterial ones 

○ Difficult to treat because of structural similarity to animal cells  
○ Usually are opportunistic pathogens 

●  Most microbes are NOT pathogens - essential to the body and the environment  
● Complex human:microbe relationship  

○ Commensal and mutualistic interactions - microbiota that exists normally in and 
on our bodies (without these microbial cells we would die) 

○ Opportunistic and parasitic interactions - occasions when our normal microbiota 
can behave like pathogens, able to take advantage of an opportunity (ex. 
Compromised immune status) 

● Skin  
○ Can be dry, moist or oily 
○ Variable temperature throughout 
○ Usually transient microbes 
○ Secretions from sweat and oil glands have antimicrobial properties 

● Respiratory tract 
○ Upper = microbe dense because of more available nutrients and lower 

temperature, humidity and pH 
○ Lower = nutrient poor, higher temperature, humidity and pH 

● GIT 
○ Moist, constant 37 degrees C and nutrient rich 
○ Large variation in pH 
○ Very diverse microbiome = large effects on many aspects of wellbeing  

 
 



Lecture 3 (Microbial disease) -  
● Koch’s postulates - when is a disease an infectious disease? 

○ The same pathogen must be present in every case of the 
disease 

○ The pathogen must be isolated from the diseased host and 
grown in pure culture  

○ From the pure culture, the pathogen must cause disease 
when inoculated into a healthy, susceptible lab animal 

○ The pathogen must again be isolated from the inoculated 
animal and be shown to be the original organism  

● Some flaws - not all pathogens can be isolated in pure culture (ex. 
Plasmodium, protists, viruses, anything that needs a host...), 
sometimes a pathogen doesn’t look the same in every case, 
polymicrobial infections, diseases that only infect humans, etc  

● Sources of infectious agents 
○ Inanimate objects (ex. Food, water, door knobs) 
○ Contagious humans symptomatic with active disease 
○ Human carries which are asymptomatic (either acute in the 

incubation stage or chronic from recovery from the disease 
and infective for many years) 

○ Animals - zoonoses 
● Types of transmission 

○ Direct 
■ Contact (skin to skin) 
■ Air-borne (aerosols) 
■ Vectors (insects) 
■ In utero (mother to baby) 
■ Trauma (tattoos, burns, bites, injuries) 

○ Indirect 
■ Vehicles (contaminated food or water) 
■ Fomites (dust/linen, microorganisms can survive on fomites for minutes to 

hours) 
● How to break connection between source and individuals 

○ From people - physical barriers or quarantine 
○ From animals - control disease in animals before it can be spread 
○ From water - treat sewage to reduce contamination and provide safe drinking 

water 
○ From food - safe food practices to manage food poisoning risks 
○ Eliminate vectors - insecticides, drain swamps, biological control, personal 

protection 
○ Use therapeutics - control of bacterial STIs 
○ Infection control practices in hospitals to decrease fomites  



● Quarantine: restrict movement of an infected individual to prevent spread to other 
members of the population 

○ Time frame = longest possible period of communicability of the disease 
○ Prevent infected from contacting susceptible individuals  

●  Controlling zoonoses 
○ In domestic animals  

■ Vaccination 
■ Slaughter (ex. Mad cow disease) 

○ Wild animals 
■ Very difficult  

● Goals when a new disease outbreaks = control speed of spread and eliminate the 
pathogen from the population 

● Herd immunity is very important in protecting others  
● Endemic - diseases is constantly present in a population at low frequencies 
● Epidemic - disease suddenly increases in a population 

○ Common-source or propagated  

 
● Pandemic - disease increases within large widespread populations or even worldwide 
● Shift (drastic antigenic changes not recognised by the immune system at all) vs drift 

(small antigenic changes in proteins that are not effectively recognised by the immune 
system) 

○ Shift results in major epidemics (ex. influenza) 
 
Lecture 4 (Disease development and pathogenesis) -  

● Dynamic balance between microbe and host  
● Host susceptibility depends on... 

○ Host factors 



■ General factors - socio-economic status (nutrition, poverty, overcrowding), 
age (old = immunocompromised vs young = immunonaive) and 
occupation/gender 

■ Specific factors - race (ex. Sickle cell anemia), genetic factors (ex. Cystic 
fibrosis) and defective immune systems (ex. autoimmune)  

○ Barriers to infection (nonspecific innate host immune defence)  
■ Physical - skin, mucous, mechanical flushing 
■ Chemical - proteins, hormones, low pH, bile, urea 
■ Biological - normal flora (aid resistance to infection), immune systems  

● Normal flora competes with pathogens, produces antimicrobial 
compounds, aids digestion, supplies essential growth 
requirements and stimulates the immune system 

○ Immune status 
■ Immunocompetence - ability to produce a normal immune response 

following antigen exposure  
■ Immunocompromised - never had the disease before, not vaccinated, 

immunonaive because of age, taking immunosuppressive drugs or 
immunity affected by illness  

● Commensal - living on another organism without injuring OR benefitting the other 
organism  

○ Can become pathogenic (usually opportunistic), ex. if it moves to another location 
○ Has to have mechanisms to become pathogenic  

● Pathogen - any agent that causes disease 
○ Ex. smallpox = ALWAYS a pathogen  

● Microbial virulence - degree or intensity of pathogenicity of a microbe  
○ Increase virulence = increased likelihood to cause harm 
○ Indicated by fatality rates and ability to invade host tissues and cause disease 

symptoms  
○ Ex. severe acute respiratory syndrome became virulent through recombination 

● Virulence factors 
○ Microbial strategy/trait (ex. toxins) 
○ Contribute to virulence = virulence mechanism 
○ ‘Housekeeping’ functions (how they obtain nutrients, energy for survival) 
○ 1. Aid colonisation  

■ Attachment/adhesion 
■ Can be specific or non-specific 
■ Adhesions/ligands bind to receptors on host cells  

○ 2. Allow penetration into host tissue 
■ Uptake via invasins and endocytosis (or phagocytosis)  
■ Enzymes for penetration and growth promote survival, penetration and 

damage to the host  
○ 3. Prevent/reduce host response (evade immune system) 

■ Capsules - mask antigenic sites to evade detection 


